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jgTTOR STIFFENER, MATERIAL A^^C> METHOD F OR MAKING 
SAME AND METHOD OF INCORPO RATING A SHOE 
yiTFFENER INTO A SHOE UPPER COMPONENT 



Techical Field 

litis invention is concerned with a shoe stiffener. a sheet material suitable 
for use in the manufacture of same, a method of making such a material 
and a method of incorporating a shoe stiffener into a shoe upper. 

Background Art 

The term "shoe'* where used herein is to be understood as denoting outer 
footwear generally whether ready for wear or in the course of 
manufacture. 

It is well known to incorporate shoe stlffeners in shoes to retain the shoe 
in a desired shape. For example shoe stiffeners are commonly included in 
the toe region of a shoe upper frequently referred to as "toe puffs- and in 
the heel end region of a shoe upper, commonly referred to as heel end 
stiffeners or cotmters. 

A variety of materials have been proposed for providing such shoe 
sdffencrs and commonly comprising polymeric materials which can be 
rendered relatively soft and pliable so that the shoe stiffener can be readily 
shaped to a desired shape but wliich can thereafter become relatively rigid 
and stiff thus to provide a shape rctainLug means for the shoe upper. Such 
polymeric materials have been applied in a variety of ways including 
impregnadon of a suitable polymeric material Into a textile febric (woven 



or non-woven), the impregnated fabric being softenable by heating and 
bonded to the shoe upper by application of a suitable adhesive layer (such 
stiffeners are supplied by the applicant company under the Registered 
Trade Mark "Tufflex" and "Fonno"). It has also been proposed to apply 
polymeric material diicctiy to a shoe upper component by coating the 
polymeric material onto the component using a suitable applicator. It has 
fiuther been proposed to provide shoe stjffeners consisting of a sheet of 
thermoplastic polymeric material which can be rendered pliable and 
adhesive by heating to an appropriate temperature: such a shoe stiffener is 
described in European Patent No. 0183912. 

For the manufacnire of certain types of shoe it would be desirable to 
provide a shoe stiffener which can be first heated to a temperature 
sufficient that the stiffener becomes pliable and adhesive but which can 
nevertheless be manipulated comfortably by hand without sticking to or 
burning the fingers of an operator but such a stiffener has not been 
satisfactorily provided heretofore. 

It is one of the various objects of the present invention to provide an 
improved material suitable for use in the manufacture of a shoe stiffener. 

Another object of the present invention is to provide an improved shoe 
stiffener. 

Yet a further object of the present invention is to provide an improved 
method of incorporating a shoe stiffener with a shoe upper component. 



Disclosure of Invention 



In anoflier aspect the invention may be considered to provide a material 
suitable for use in the manufacture of a shoe stitiener consisting of a 
stiffeuer composition between two layers of sheet material, die sciffener 
composition including a polymeric material which is stiff at ambient 
temperature below 50^C but is pliable and adhesive at an elevated 
temperature between 50^C and yo^'C and has a melt viscosity measured at 
lOO'^C in the range from 100 Pas to 10,000 Pas and wherein at least one 
of said layers of sheet material has openings therein in a size range from 
0.15 mm^ to 5 mm*- 

The polymeric material is flowable under pressure at said elevated 
temperature such that when the stiffener composition is heated to said 
elevated teii5)erature the stiffener can be readily manipulated and 
positioned in a shoe upper and thereafter subjected to pressure to cause 
sufficient of the polymeric nmterial to flow ihrougli the openings in the 
sheet material and adhere to adjacent shoe upper materials whereby to 
bond the stiffener in the shoe. 

Size ranges where referred to herein refer to linear dimensions; thus tbe 
areas of tbe openings in said layer of sheet material range, approximately 
between about 0.02 sq mm and 25 sq nam. 

In a preferred material in accordance wifli the invention fbs elevated 
temperature is in the range from 60'*C to 80^C, more preferably about 
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75**C to 80'C. 
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Preferably the melt viscosity of the polymeric material in a material 
according to the invention at 100 ^'C is in the range from 900 Pas to 2500 
5 Pas, more preferably about 1500 Pas. The viscosity of the stiffener 
composition is preferably not more than 10,000 PaS. Viscosity is 
conveniently measured by a capillary rbeometer at low shear on an 
instrument such as a Rosand capillary rheometer. 

> In a preferred material in accordance with the invention the openings in 
said layer of sheet material have a size range from 0.3 mm^ to 1,5 nnn^ 
(opening areas between about 0.09 sq. mm and 2,25 sq mm) 

In one embodiment the size range is about 0.5 mm^ (area about 0.25 sq 
turn); in another embodiment the size of the openings is about 0.4 mm x 
0.95 mm (area about 0.38 sq. mm). The sizes of the openings can be 
measured in any convenient way. For example, for rectangular openings 
in a woven scrim, the length and breadth of a number of openings f-an be 
determined under a microscope and an average taken to calculate an 
average opening area. More irregular openings eg, in an apertured non- 
woven fabric can be measured by producing an enlarged image of the 
fabric, using a planimeter to measure the area and correcting to take 
account of the magnification. 

Preferably a sheet material in accordance with the invention has a 
thickness from 0.4mm up to 2.00mm. more preferably fix^m 0.7mm up to 
1.2mm. 

Whereas the layer of stiffener composition of a material in accordance 
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with the invention may consist solely of a polymeric material, the strffener 
composition preferably comprises a mixmre of a polymeric material and a 
particulate filler. The use of a suitable filler can enhance the rigidity of 
the stiffener composition when cold. Suitably, the stiffener composition m 
a material m accordance with the invention comprises between 85% and 
30% by weight of polymeric material and 15% and 70% by weight of 
particulate fiUer; however, preferably the fiUer content does not exceed 
50% The polymeric materUl may, if desired, comprise a mixture of 
different polymers and the fiUer may comprise a mixmre of particulate 



10 fillers. 



When a particulate filler is used in a stiffener composition of a material in 
accordance with the invention, the particle size of the filler should be in a 
suitable size range, preferably between 50 microns and 500 microns and 
15 more preferably between 100 microns and 400 microns. 

Polymeric materials are often mixed with fdlers and many of the fillers 
which are coimnonly used for compounding with polymeric materials may 
be suitable for use in a stiffener composition in a material in accordance 
20 with die invention. Amongst the most suiuble materials are mica and 
talc. 

•me layers of sheet material between which the stiffener composition is 
carried may be provided by any suitable sheet material. Amongst suitable 
25 materials are woven or knitted fabrics, and apertured non-woven fabric. 

The sheet material chosen for use in the manufacmre of material in 
accordance with the invention wUl depend on the viscosity of the 
polymeric material and the size of the openings in the sheet material. It 
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will be appreciated that if the openings are too small the polymeric 
material will not be able to flow through the openings to bond to the 
adjacent shoe upper component whereas if the openings are too large this 
can lead to difficulties when handling the hot shoe stiffener materials, A 

5 textile fabric of a type commonly referred to as scrim may be suitable. 
Some melt bonded fobrics may also be suitable, for example the fabric 
supplied under the trade name "Reemay". Warp-knitted &brics may also 
be particularly useful. Textile fibres which may be used in a suitable 
textile fabric include cotton, cotton/polyester blends, polyester and nylon 

) fibres. 

Preferred polymeric materials suitable for use in stiffener coniposidon of 
materials in accordance with the invention include polycaprolactone and 
poly (tetramethylene-adipate) . 

In another aspect the invention may be considered to provide a shoe 
sdffener comprising a material in accordance with the invendon. 

In yet another aspect the invention may be considered to provide a method 
of maldng a material in accordance with the invention, the method 
conq^rising: 

(a) procuring two layers of sheet material, at least one having 
openings therein 

(b) introducing a layer of a stiffener composition between the 
layers of sheet material and 

(c) treating the layers to cause them to adhere to one another 
without the stiffener composition leaking through the openings. 



Preferably, in a method as s t out in the 1 st preceding paragraph, the 
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layer of stiffener composition is introduced in step (b) by extruding molten 
stiffener composition and, in step (c). the layers are treated by pressing 
and cooling. 

In yet another aspect the invention may be considered to provide a method 
of incorporating a shoe stiffener with a shoe upper component comprising 
positioning the stiffener with one of said layers of sheet material with 
openings dierein in face-to-face contact with the upper conqjonent, before 
or after said positioning heating the stiffener to such an extent that the 
polymeric material becomes pliable and flowable under pressure, and 
whilst the polymeric material is still flowable pressing die stiffener against 
the upper component under pressure sufficient to cause sufficient of the 
polymeric material to be expelled from the layer of stiffener composition 
through said openings, shaping the upper component and contacting 
stiffener to a desired shape and cooling die polymeric material or allowing 
it to cool, whereby die stiffener is bonded to die upper component by die 
expelled polymeric material and provides stiffening of die upper 
component. 

•mere now foUow detailed descriptions to be read widi reference to die 
accompanying drawing of shoe stiffeners and sheet materials embodying 
the invention, a mediod of making the stiffeners and a mediod of 
incorporating d»em into a shoe, also embodying die invention. It wUl be 
realised diat die materials, stiffeners and mediods have been selected for 
description to iUustrate die invention by way of example. 

ttrigf Decri prion o f Drawing 



In the accompanying drawing:- 
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Figure 1 is a diagrammatic view showing the incoiporatioo of a 
shoe sciffener embodying the invention into a shoe upper. 



Modes for Carrying Out the Invention 

In Figure 1 an illustrative shoe stiiTener 10 embodying the invention 1$ 
shown positioned between two shoe upper conoponents, namely an outer 
integument 12 of the upper and a lining material 14. The illustrative shoe 
sciffener 10 is a shoe counter and (be counter 10 is within a counter pocket 
fonned by stitching the periphery of the lining material 14 to the outer 
integument 12 of the upper in known manner. 

The outer integument 12 may be any suitable material, for example 
leather. The lining material 14 may be a suitable known lining material* 
for example the non-woven impregnated textile fibre based material 
supplied by the applicant €x>mpany under the trade mark Aquiline. 

The Illustrative shoe stiffener is cut. in known manner from a sheet of 
material embodying the invention in its material aspects. 

The illustrative shoe stiffeners comprise a first layer 16 of sheet material 
and a second layer 18 of sheet material. Between the layers 16« 18 is a 
laybr 22 of a stiffener composition which includes a polymeric material 
that is stiff at ambient tenqperature and is pliable, adhesive and flowable 
under pressure at an elevated temperature. The polymer is 
polycaprolactone which becomes pliable adhesive and flowable under 
pressure at a temperature of about 80°C. The sciffener composition 
further coiiqirises a mica particulate filler having a particle size in the 
range of O.OSmin to 0.25mm which is present in an amount of about 25% 
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by weight, the polycraprolactone being present in an amount of about 75% 
^yy weight. 



In the first illustrative stiffener both layers 16, 18 are cotton textile fibre 
woven scrims having openings 20 therein each opening having an area of 
about 0.5 mm^ and being generally rectangular in shape. 

A second illustrative stiffener^ otherwise similar to the first illustrative 
stiffener, uses sheet material for the layers 16, 18 which is a woven 
polyester scrim having openings 20 which are about 0.4 mm x 0.95 mm 
(area about 0.38 sq mm). 

The illustrative materials are made by hot-melt extruding the layer 22 of 
stiffener composition between the two layers 16, 18 of sheet material and 
rapidly cooling the laminated material by passing it through the nip 
between a pair of cooled calendar rolls of a calendar roll stack about 
which the laminated material is passed. The pressure applied by the rolls 
is relatively light - sufficient to cause the outer layers 16, 18 to bond to the 
stiffener composition 22 but not sufficient for the material of the stiffener 
composition 22 to be expelled through the openings 20 in the layers 16, 
18. 

The thus made laminated stiffener material is rolled onto a reel. When it 
is wished to make illustrative shoe stifieners, the laminated material is 
unrolled from the reel and stiffeners are cut fi-om the laminated material 
using cutting knives in a manner which is generally well known to those 
skilled in the art. 

When it is wished to hicozporate one of the illustrative shoe counters into 
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the heel end region of a shoe, a counter pocket is first made on the shoe 
upper by stitching the lining material 14 to the outer integument 12 of the 
shoe upper to provide a pocket into which the illustrative shoe counter 
may be placed when it has been activated. 

In carrying out the illustrative method, the counter 10 is first heated to an 
elevated temperature sufficienUy high that the stiffener composition 22 
becomes pliable, tacky and flowable under pressure. A suitable 
temperawre is about 80-85 "C. The stiffener composition does not flow 
through the holes 20 until it is subjected to significant pressure and the 
fabric layers 16, 18 provide a barrier so that the shoe counter 10 can be 
handled comfortably by an operator when hot; the relatively low thermal 
conductivity of the fabric also assists hi this respect. 

In this hot and pliable condition the shoe counter 10 is introduced into the 
counter pocket between the outer integument 12 and the lining material 
14. The shoe upper, faichiding the counter, is men subjected to a lasting 
operation which shapes the shoe upper around a last and the upper is 
retained bx this shaped condition until the stiffener composition has cooled 
below its activation temperamre and solidified to a rigid condition. 

During the lasting operation considerable pressure is exerted on the shoe 
upper and the exerted pressure is sufficient to cause sufficient of the 
polymeric material in the stiffener composition 22 to be expeUed through 
me opemngs 20 in the layers 16. 18. This expeUed material 24 is fore d 
finnly into engagement with the adjacent one of the layers 16. 18 whUst 
still in a tacky adhesive condition and may spread sideways from the 
opemngs 20 between the layers 16. 18 and the adjacent one of the upper 
components 12. 14. When the stiffener composition is cooled, the 
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material 24 which has been expelled through the openings 20 bonds the 
counter 10 firmly to the upper components 12, 14 providing a relatively 
rigid and shape-retaining back part to the shoe upper. 

5 Those skdUed in the art wiU be aware that it is common practice to skiv 
the margins of shoe counters to provide a tapering (or skived) edge portion 
which pennits the counter to blend with the upper component without 
uncomfortable and unsightly ridges in the shoe upper. 

10 The mustrativc shoe counters as weU as being readily mouldable and self- 
adhesive have a relatively high modulus so that the counter material is 
relatively thin (for a particular stifiness) and thus this, in some cases, may 
allow the iUustrative counters to be used without skiving. This may be 
assisted by the relatively flowable namre of the stiffcner composition 22 

,5 under lasting pressures which wiU tend to flow away from the edge 
portions (at which pressures may tend to be greatest) and towards a central 
region of the counter where greatest stiffness is required. 

The layers 16. 18 of the Ulustrative counters 10 also provide 
20 reinforcement of the counter against tensile forces which, in the absence 
of the layers 16, 18, may be resisted less adequately. 

Whereas in carrying out the illustrative method of incoiporating the 
illustrative counters 10 in a shoe, the shoe counter 10 is first heated and 
23 activated so that the stiffcner composition 22 is in a pliable tacky and 
flowable condition before introducdon into the counter pocket, the 
iUustrative counters 10, in carrying out another medjod of incorporating 
the counters in a shoe in accordance with the invention, may be introduced 
into a counter pocket whilst cold and the whole shoe heated until the 
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stiffener composition 22 reaches activation temperature, the shoe 
thereafter being lasted. 



Whereas the illustrative shoe counters 10 have layers 16» 18 on both sides 
5 which have openings 20 therein, in the manufacture of a coxmter in 
accordance with the invention, only one of the layers 16, 18 may be 
provided with openings and the other layer may be substantially 
continuous. This continuous layer may be a shoe lining material of a type 
known to those skilled in the art, for example Aquiline mentioned 

10 previously. In that case the stiffener would probably not be handled hot 
and it would be necessary to temporarily attach the counter to the shoe 
upper by other means^ for example stitching or a tacking adhesive with the 
layer having the openings 20 adjacent the outer integument of the shoe 
upper, either before or after activadon of the sdffener compositioil, and 

IS then the shoe lasted as described previously. 

Whereas the preferred shoe sdffener materials are made by extruding the 
stiffener composidon between two layers 16, 18, it will be appreciated that 
the stiffener composition may be introduced in other ways, for example a 
20 pre-extruded sheet may be positioned between two fabric layers and 
laminated thereto by applying slight heat and pressure (sufficient to adhere 
the fabric layers to the stiffener composidon but not sufficiendy great to 
cause the stiffener composition to flow through openings in the fabric). 
Other methods may also be suitable. 

25 
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